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THE PARIS OPPORTUNITY
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2Michael Liebreich @MLiebreichSeventh Clean Energy Ministerial, 2 June 2016

Source: UNFCCC, UNEP, Climate Action Tracker

Bloomberg New Energy Finance
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Source: Bloomberg New Energy Finance
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA

GLOBAL PRIMARY ENERGY SUPPLY, 2000 (MTOE)

10,000

5,000

1,000

2000

Renewable energy

Natural gas

OilCoal

Nuclear



10Michael Liebreich @MLiebreichSeventh Clean Energy Ministerial, 2 June 2016

Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Source: Bloomberg New Energy Finance, IEA
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total 
includes bioenergy and hydro. Paris illustrative scenario assumes some carbon capture. Source: Bloomberg New Energy Finance, IEA
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We need an
energy miracle 

Picture: Bloomberg

ENERGY MIRACLE

Bill Gates
February 2016
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$62bn
$88bn

$128bn

$175bn
$206bn $207bn

$274bn

$318bn
$297bn

$272bn

$316bn
$329bn

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

$146/bbl

Note: Total values include estimates for undisclosed deals. Includes corporate and government R&D, and spending for digital energy and energy 
storage projects (not reported in quarterly statistics). Excludes large hydro.

Source: Bloomberg Intelligence, Bloomberg New Energy 
Finance

CLEAN ENERGY INVESTMENT ROSE WHILE OIL 
PLUMMETED
GLOBAL CLEAN ENERGY INVESTMENT VS WTI CRUDE SPOT 2004-15

$48/bbl

Record 
investment
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Source: UNEP, Bloomberg New Energy Finance
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Note: New investment volume adjusts for re-invested equity. Total values include estimates for undisclosed deals. Source: Bloomberg New Energy FInance

RENEWABLE ENERGY INVESTMENT, 2004–15 BY 
REGION ($BN NOMINAL)
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2011 UNSUBSIDISED CLEAN ENERGY
WORLD RECORDS

Source: Bloomberg New Energy Finance; ImagesSiemens; Wikimedia Commons

ONSHORE WIND SOLAR PV

US$ 6.2 cents/kWh US$ 17 cents/kWh
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2016 UNSUBSIDISED CLEAN ENERGY
WORLD RECORDS

Source: Bloomberg New Energy Finance; ImagesSiemens; Wikimedia Commons

ONSHORE WIND SOLAR PV

Location:
Bidder:
Signed:
Construction:
Price:

Morocco
Enel Green Power
January 2016
2018
US$ 3.0 c/kWh

Location:
Bidder:
Signed:
Construction:
Price:

Peru
Enel Green Power
February 2016
2017
US$ 4.8 c/kWh
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2016 UNSUBSIDISED CLEAN ENERGY
WORLD RECORDS

Source: Bloomberg New Energy Finance; ImagesSiemens; Wikimedia Commons

ONSHORE WIND SOLAR PV

Location:
Bidder:
Signed:
Construction:
Price:

Morocco
Enel Green Power
January 2016
2018
US$ 3.0 c/kWh

Location:
Bidder:
Signed:
Construction:
Price:

Coahuila, Mexico
Enel Green Power
March 2016
2018
US$ 3.6 c/kWh
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2016 UNSUBSIDISED CLEAN ENERGY
WORLD RECORDS

Source: Bloomberg New Energy Finance; ImagesSiemens; Wikimedia Commons

ONSHORE WIND SOLAR PV

Location:
Bidder:
Signed:
Construction:
Price:

Morocco
Enel Green Power
January 2016
2018
US$ 3.0 c/kWh

Location:
Bidder:
Signed:
Construction: 
Price:

Dubai
Masdar Consortium
May 2016
2019
US$ 2.99 c/kWh
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2000
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2001

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2002

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2003

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2004

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2005

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2006

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2007

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2008

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2009

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2010

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2011

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2012

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2013

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2014

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2015

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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RENEWABLE ENERGY - THE MARCH OF THE PRICE 
SIGNAL

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes

2016

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable 
portfolio standards

Feed-in tariff/premiums

Mixed

Countries with auction or tender programmes
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Source: Bloomberg New Energy Finance

PRICE IMPACT OF SWITCH FROM FIT TO AUCTIONS, 
SELECTED COUNTRIES (NORMALISED)
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ENERGY MIRACLE – SOLAR?

Images: Gatesnotes.com, D-Light; Source Bloomberg New Energy Finance
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Note: Large solar home systems are defined as larger than 10W solar panels. Historical data is based on Lighting Global 
and GOGLA data and Bloomberg New Energy Finance estimates. 

Source: Bloomberg New Energy Finance, 
Lighting Global, GOGLA 

OFF-GRID SOLAR USERS 
(MILLION HOUSEHOLDS)

Large solar home systems

Portable solar lanterns 
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Tesla Model 3

BMW i3

VW e-Golf

Chevy Bolt

Nissan Leaf
Images: Tesla, BMW, VW, GM, Nissan

EV MASS MARKET
$30,000 + 200 MILES RANGE
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MANAGING INTERMITTENCY
THE BIG CHALLENGE – THE BIG OPPORTUNITY

II. CONTINUOUS  
BALANCING

III. CONTROLLING 
FREQUENCY

I. PLANNING FOR 
EXTREMES

Demand

Variable supply

Years to Months Days to minutes Seconds to minutes

Source: Bloomberg New Energy Finance 
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I'm not sure whether 
the optimists or the 
pessimists are right, 
but I do know this: it is 
the optimists who will 
get something done.

CRAIG VENTER



Unique analysis, tools and data for decision-makers 
driving change in the energy system

sales.bnef@bloomberg.net

MARKETS 
Renewable Energy
Energy Smart Technologies
Advanced Transport
Gas 
Carbon and RECs

SERVICES
Americas Service
Asia Pacific Service
EMEA Service
Applied Research 
Events and Workshops

Michael Liebreich
Twitter: @MLiebreich

Thanks!
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